(i9)a*ii#iir;? <jp) 



(12) 



# it ^ i5 (A) 



if#^2000- 12613 
(P2000-12613A) 



(51)Intq.' 




F I 


r-?3-K(^) 


HOIL 21/60 


3 11 


HOIL 21/60 311S 4J040 


C 0 9 J 9/02 




CO 9 J 


9/02 4M10 5 


163/00 




163/00 








^m». n:»m.<otk2 ol (^ 4 h) 




4$S710- 171049 


(71)aiSA 


000005821 










<22)t&BIB 


^jftlO^ 6 ^ 18 B (1998. 6. 18) 












m Sim 








:Amr«i(m:^nii(ioo6ii^ mrmsi 














(72)^n9# 
























(74)^A 


100078204 








#a± i«* (m«) 











(54) [smoi^mi s^msm^sM^^xmrmiii,<om^:^ 



(57) rsiisji 

-C/< 5 i^miS 2 3 Sr:fr LTS^ 

3 a SrmS LT $ tC/J^$ 3 b icfSiWi- 

:ni^tJ;•3«®la^=^3 a a:mS2J3j;T//<>'7'5i: 




3 b mw* 



4$ 192000-1 261 3 (P206o-1 261 3A) 



1 

com^fi5,acDSM4rBtrfB!7 - com® BirlE^:*14#m 

T w O * - i MIB 17 — ^J' *5 i t;««T- IfP fp ® i: ® 
lo o 0 1 ] 
loo 0 21 

[«*©ftlSl m-?^^S5p"n i:mmtt }^<n>v-^ icH^i-S 

[0 0 0 31 UTtt. ti^*^/j:if©^J» 

10 0 0 41 



2 

[0 0 0 51 -t::-e*3g?gtt. m^racDM^&ro^A-a-S: 

[00061 

[SftSSr^ifcrsfcfero^Sl 1 IS«©M:^14^ 

10 0 0 7] if 2 f^ttwa^^Sl5fp(Dllli:^feli, !7 
;iw!7— ^'(c:m^gBD"p?r^«Lxc:<D«^-a5p"p©m 

$-ii:-5x@t. iais^:^tt»mg^*?[il?^ll«i«l<l:$-&sx 
[00081 #B»*3gfB«<oi6?g{c J:tu«. M-WSL^i-h 

bT*-^Kx^ffiv^5^t^w<t^). *igNricm^giJ>fpt 

[0 0 0 9] 

0mi^x^m-i-io mi u) . (b) . (c) , m2 
(a) . (b) . (c) ii:^mm(D-msi<omi&<oii^ 

[0 0 101 mi (a) »C*5V^Tx !7— :J'i:LT<DS4K 
1 K 2 $ JVT V ^ 5 „ r ©^te 1 ©±BJw tt 

01 (b) fc.T5-rJ;5(-^*-14*^«?f'J3^5Mfli^ 

[0 0 1 1 1 mWil\^MVX. mMt LTco/O- 
>^5:i5J]^^$j^^t«^a5&4;^|S»«g$^^5, Ell (c) 

p'&4iSrS«HcJtU-CT|i$$-&5o rJx{cJ;0, ^^VT* 
5 OT4fS^(i^:^tt»m^«i?J 3 'pKtt^ m 2 
(a) lei^i-iptc, #®KE^^3 attm®2i:^^V7'5 
so t<omm\^^-^m. ^\'^X. 1112 (b) iz^ir^^iz 



^ 2000-1 261 3 (P2000-1 261 3A) 



3 

S^^p^n 4 SrStS 1 t-S* LTjf ffi-rs i: . 3 a 

[0 0 12] ^(O^. H(cJfffi^i^-t-5^ttcJ:t). 
0 2 (c) jc^-rJ:5lc^liiK^3 ali$fe»C/jN$/i^ 

oTffi;S5*««t^3 b i:««4i-5S«i^®:*5JtAp-t-5, 

[0013] r ro^. 1 »4f8V«!=aXSlci^e)tb5o 

HI 2. (a) tc^i-J:5'tc4ftlico**^;^tt#mS^«^3 

[00 141 wCDt#. wCOS^Mffi^iSTcD^^JcJ; 
t)\ $nfc#m«[^3 a O^Wa:-?:®fc©Sr 

^1(0|^-ra(c#fct0^m!ia^ 3 a ;6SA 9 jZ^tpr t ic: J: 5 

g>®ia^3 a i: L-CffiV^6>n5*— JiK^' 
fifiaB^5R^tecdS/h*t>fc«>, t— M^'^^'>'HcJ:t9S-a• 
^S^c^4fe-t- 5fRy&:^S:<l«$lir5 i: 1/ ^ 5 *)j/^Sr* LTV ^ 

[0 0 151 *iias©J^fl8-C»i, M:^tt#«gl« 

Sil3Sr1i;ffi2t::ttii&-f-5*fei: LT. Sffii©SS2tc 



4 

m*tt^«««^J3^^*-t-5::^i*=^fflv^Tv^5d5. ^ 

/<i^7'5^^LT^;^tt^m^S^3S:Sffi 

1 (OS^l 2 L-C t i V \ 
[0 0 161 

(l2!ffi<^)fK*'itttPJl 

[011 ( a ) :^mm<r>—mM<DMm<om¥us><omm 

[0 21 (a) :^?&m(o-mm<omm<om^m&<omm 
mmmm 
[^■^©Iftlgl 

30 1 

2 m@ 

3 m:f7^mmmmM 

3 a. 3 b 

4 m^SBiS 

5 /'^i^T' 



t# M 2000-1 261 3 (P2000-1 261 3 A) 



(4) 



(a) 



(C) 



imi] 

2 



O 



2 



4 
5 

3-' 



1 ft«t 3 a 

3 IC^^miM^J 5 y<>:^ 



3a 



(a) 



[1112] 







3 b 



(72) mm^ ss- 



F^— 4J040 ECOOl HA026 JB02 JBIO 

KA16 KA32 NA19 PA18 PASO 
PA33 
4M105 AAOl BB09 



Searching PAJ 



1/2 ^^ix 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2000-01 261 3 

(43)Date of publication of application : 14.01.2000 



(SDlntCL 



HOIL 21/60 
C09J 9/02 
C09J1 63/00 



(21) Application number : 10-171049 

(22) Date of filing : 1 8.06.1 998 



(71) Applicant : MATSUSHITA ELECTRIC IND CO 

LTD 

(72) Inventor : SAKAI TADAHIKO 

NAGAFUKU HIDEKI 
YOSHINAGA SEDCHI 



(54) ANISOTROPIC CONDUCTIVE ADHESIVE, AND METHOD OF MOUNTING ELECTRONIC 
PARTS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To materialize low contact 
resistance without trouble of short- circuiting between 
electrodes. 

SOLUTION: An anisotropic conductive adhesive 3 
containing epoxy resin, a hardener, and carbon particles 
as conductive particles 3a is applied on the electrode 2 
of a substrate 1, and next an electronic part 4 is 
mounted, and a bump 5 is bonded to the electrode 2 
through the anisotropic conductive adhesive 3. At this 
time, the conductive particles 3a are broken into smaller 
conductive particles 3b by pressing the electronic part 4. 
As a result the number of contact points between the 
conductive particles 3a and the electrode 2 and between 
the particle and the bump 5 can be increased, and the 
gap between the electrode 2 and the bump 5 is reduced, 
and small connection resistance can be materialized 
without increasing the conductive particles 3a. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] Anisotropy electric conduction adhesives which are the anisotropy electric 
conduction adhesives through which it is made to flow electrically while joining the 
electrode of electronic parts to the electrode of a work piece, and are characterized by 
including the carbon as a curing agent and electric conduction material in the epoxy 
resin. 

[Claim 2] The process which supplies the anisotropy electric conduction adhesives 
which contained the carbon as a curing agent and electric conduction material in the 
electrode of a work piece at the epoxy resin, The process which carries electronic parts 
in this work piece, and joins the electrode of these electronic parts to the electrode of 
said work piece through said anisotropy electric conduction adhesives. The mounting 
approach of the electronic parts characterized by including the process to which destroy 
said carbon and the number of points of contact with the eleclxode of this carbon, said 
work piece, and electronic parts is made to increase by pressing said electronic parts to 
said work piece, and the process to which heat curing of said anisotropy electric 
conduction adhesives is carried out. 
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DETAILED DESCRIPTION 



[De tailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mounting approach of the 
electronic parts using the anisotropy electric conduction adhesives through which it is 
made to flow electrically, and these anisotropy electric conduction adhesives while 
joining electronic parts to a work piece. 
[0002] 

[Description of the Prior Art] The approach using anisotropy electric conduction 
adhesives as an approach of mounting electronic parts in work pieces, such as a 
substrate, is learned. These anisotropy electric conduction adhesives make the 
adhesives which consist of an epoxy resin and a curing agent contain electric conduction 
material. When these anisotropy electric conduction adhesives are supplied to the plane 
of composition of the electrode of electronic parts, and the electrode of a . work piece and 
both these electrodes are joined, while making both the electrodes of electronic parts 
and a work piece fix by the adhesives component, the contained electric conduction 
material is inserted between each electrode, and an electric flow with electronic parts 
and the electrode of a work piece is secured. 

[0003] As electric conduction material, the electric conduction particle which plated 
metals, such as gold, was used for the front face of what made metal good conductors, 
such as silver, the shape of a particle conventionally, and the ball made of resin here. In 
order to make it flow through inter-electrode [ of electronic parts and a work piece 1 in 
practically sufficient low resistance through these electric conduction particles, 
existence of the electric conduction particle of dozens of piece unit is usually needed 
between the electrodes of a lot. For this reason, the content of the electric conduction 
particle in anisotropy electric conduction adhesives had to be carried out to more than 
the specified quantity defined fi-om a viewpoint of conductive reservation. 



[0004] 

iProblem(s) to be Solved by the Invention] However, since inter electrode spacing made 
it detailed with advance of the formation of a fine pitch, when the anisotropy electric 
conduction adhesives which the conductive particle more than said specified quantity 
contained are used, many electric conduction particles will be supplied also to the 
inter-electrode clearance between work pieces. And if it stands in a row by 
inter-electrode [ which these electric conduction particles adjoin ] and is in a contact 
condition, an inter-electrode short circuit will occur. Thus, in order to realize good low 
connection resistance, when the content of an electric conduction particle was increased, 
there was a trouble of being easy to generate an inter-electrode short circuit in the 
conventional anisotropy electric conduction adhesives. 

[0006] Then, this invention aims at offering the mounting approach of of the anisotropy 
electric conduction adhesives and electroiiic parts which can realize low connection 
resistance, without generating the fault of an inter-electrode short circuit. 
[0006] 

[Means for Solving the Problem] Anisotropy electric conduction adhesives according to 
claim 1 are anisotropy electric conduction adhesives through which it is made to flow 
electrically while joiniag the electrode of electronic parts to the electrode of a wor It piece, 
and they contain the carbon as a curing agent and electric conduction material in the 
epoxy resin. 

[0007] The process which supplies the anisotropy electric conduction adhesives with 
which the mounting approach of electronic parts according to claim 2 contained the 
carbon as a curing agent and electric conduction material in the electrode of a work 
piece at the epoxy resin, The process which carries electronic parts in this work piece, 
and joins the electrode of these electronic parts to the electrode of said work piece 
through said anisotropy electric conduction adhesives, The process to which destroy 
said carbon and the number of points of contact with the electrode of this carbon, said 
work piece, and electronic parts is made to increase, and the process to which heat 
curing of said anisotropy electric conduction adhesives is carried out are included by 
pressing said electronic parts to said work piece. 

[0008] According to invention given [ each ] in a claim, low connection resistance can be 
reahzed by using carbon as an electric conduction particle, without shortening an 
inter-electrode clearance and making the content of an electric conduction particle 
increase, while the interelectrode electric conduction material of electronic parts and a 
work piece is destroyed at the time of mounting and being able to increase the number 
of points of contact of electric conduction material and an electrode. 



[0009] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is 
explained with reference to a drawing. Drawing 1 (a), (b), (c), drawing 2 (a), (b), and (c) 
are the process explanatory views of the mounting approach of the electronic parts of 
the gestalt of 1 operation of this invention. 

[0010] The electrode 2 is formed in the substrate 1 as a work piece in drawing 1 (a). As 
shown in drawing 1 (b), the anisotropy electric conduction adhesives 3 are applied to the 
top face of this substrate 1, and the anisotropy electric conduction adhesives 3 are 
suppUed to the perimeter of an electrode 2. As the approach of spreading, the approach 
of making it breathe out by the dispenser, the approach by printing, etc. can be used. 
The anisotropy electric conduction adhesives 3 make the epoxy resin and c\iring agent 
as adhesives contain electric conduction particle 3a which is granular electric 
conduction material here. The particle of carbon, such as graphite, is used as electric 
conduction particle 3a. 

[001 1] Next, the electronic parts 4 with which the bump 5 as an electrode was formed 
are carried to a substrate 1. As shown in drawing 1 (c), a bump 5 is aligned tb an 
electrode 2 and electronic parts 4 are dropped to a substrate 1. Thereby, a bump's 5 
lower Umit section sediments in the anisotropy electric conduction adhesives 3, and as 
shown in drawing 2 (a), electric conduction particle 3a is inserted into the clearance 
between an electrode 2 and a bump 5. Subsequently, if electronic parts 4 are pressed to a 
substrate 1 as shown in drawing 2 (b), since electric conduction particle 3a is a thing 
which consists of carbon which is a brittle material and which is easy to be destroyed, a 
press load will break easily and it will be divided in two or more particles. 
[0012] Then, by continuing press further, as shown in drawing 2 (c), electric conduction 
particle 3a is crushed by still smaller electric conduction particle 3b. Consequently, the 
number of points of contact to which electric conduction particle 3b by which a large 
number were crushed is put in the clearance between the top face of an electrode 2 and 
a bump's 5 inferior surface of tongue, therefore the top face of an electrode 2 and a 
bump's 5 inferior siu*face of tongue contact electric conduction particle 3b increases. 
Moreover, the clearance C between the top face of an electrode 2 and a bump's 5 inferior 
surface of tongue is sharply reduced as compared with the case where electric 
conduction particle 3a exists alone. 

[0013] Then, a substrate 1 is sent to a heat treatment process. By carrying out 
predetermined time heating here, the anisotropy electric conduction adhesives 3 
heat-harden, and mounting to the substrate 1 of electronic parts 4 completes them. 
Thus, the joint by the anisotropy electric conduction adhesives containing the electric 



conduction particle of carbon has the following descriptions. That is, when the number 
of points of contact to which a bump 5 contacts an electrode 2 through electric 
conduction particle 3b increases, as compared with the case where the anisotropy 
electric conduction adhesives 3 are stiffened with the condition that by shortening the 
****** clearance C shows an electrode 2 and a bump 5 to drawing 2 (a) again, ^ 
connection resistance of an electrode 2 and a bump 5 falls sharply. 

[0014] Connection resistance of a joint can mount the electronic parts which were low 
excellent in conductivity, without producing the fault of the inter-electrode short circuit 
by much conductive particle 3a entering the clearance between the circuit electrodes 2 
of a substrate 1, since the content of electric conduction particle 3a conventionally 
needed by the effectiveness of this connection resistance fall itself can be decreased at 
this time. Moreover, since the carbon used as electric conduction particle 3a has the 
small coefficient of thermal expansion, it has the advantage of making the thermal 
stress generated in a joint by the thermo cycle mitigate. 

[0015] In addition, although the approach of applying the anisotropy electric conduction 
adhesives 3 to the electrode 2 of a substrate 1 is used with the gestalt of this operation 
as an approach of supplying the anisotropy electric conduction adhesives 3 to an 
electrode 2 The anisotropy electric conduction adhesives 3 may be supplied to the 
electrode 2 of a substrate 1 through a bump 5 by using the approach of sticking the 
conductive tape which made the anisotropy electric conduction adhesives 3 adhering to 
a tape on an electrode 2, and imprinting and appl5dng the anisotropy electric conduction 
adhesives 3 to the bump 5 of electronic parts 4. 
[0016] 

[Effect of the Invention] According to this invention, since carbon was used as an 
electric conduction particle, low connection resistance can be realized, without reducing 
the inter-electrode clearance after moimting and making the content of an electric 
conduction particle increase, while the inter-electrode electric conduction material of 
electronic parts and a work piece is destroyed at the time of mounting and being able to 
increase the number of points of contact of electric conduction material and an electrode. 
Therefore, electronic parts excellent in the conductivity of a joint can be mounted, 
without generating the fault of an inter-electrode short circuit. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll (a) The process explanatory view of the mounting approach of the electronic 
parts of the gestalt of 1 operation of this invention 

(b) The process explanatory view of the mounting approach of the electronic parts of the 
gestalt of 1 operation of this invention 

(c) The process explanatory view of the mounting approach of the electronic parts of the 
gestalt of 1 operation of this invention 

[Drawing 21 (a) The process explanatory view of the mounting approach of the electronic 
parts of the gestalt of 1 operation of tiiis invention 

(b) The process explanatory view of the mounting approach of the electronic parts of the 
gestalt of 1 operation of this invention 

(c) The process explanatory view of the moxmting approach of the electronic parts of the 
gestalt of 1 operation of this invention 

[Description of Notations] 

1 Substrate 

2 Electrode 

3 Anisotropy Electric Conduction Adhesives 
3a, 3b Electric conduction particle 

4 Electronic Parts 

5 Bump 
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